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Background:  Current methods for prediction of recurrence after atrial fibrillation (AF) ablation are limited. Recently, left atrial (LA) fibrosis 
and the single shape measure of sphericity have been shown to predict recurrence. We aim to show that quantitative shape assessment 
can predict AF recurrence after ablation.
methods:  260 patients enrolled in the DECAAF study underwent MRI of the LA prior to AF ablation. Using a method developed by Cates, 
et al., shape analysis of the left atrium was performed on each subject to generate shape parameters. Patients were followed for up to 
475 days. A Cox proportional hazard regression model for AF recurrence was developed using multiple clinical parameters, including LA 
wall fibrosis, as in the DECAAF study. Harrell’s C-statistic was computed with and without selected shape parameters in the model, with 
bootstrap internal validation. The model was used to visualize high and low recurrence risk LA shapes.
results:  Six shape parameters were selected for inclusion. The C-statistic increased from 0.69 without shape, to 0.82 when shape 
parameters were added (p < 0.0001), and from 0.62 to 0.77 when corrected for optimism. Visualized high and low recurrence risk shapes 
showed that an overall ballooned atrium and a short, laterally rotated appendage were associated with increased risk of recurrence.
conclusion:  LA shape is a strong predictor of AF recurrence post-ablation. Specific pre-ablation LA shape parameters may improve 
patient selection for AF ablation.
 
